Introduction
The Poisson Group of codes really consists of two sets of codes: one for the design of magnets and one for the design of rf cavities. These codes have been developed over a period of 15 years. In the late '60s, John Colonias at Lawrence Berkeley lIaboratory (LBL) began modifying a diffusion calculation code written by A. Winslow at Lawrence Livermore National Laboratory (LLNL). The result was the TRIM set of codes (MESH and FIELD) that were capable of solving mathematical models of two-dimensional magnets, including the effects of finite permeability. MESH Halbach and Holsinger recognized that the problem of finding the time-independent amplitudes of the electric and magnetic fields in rf cavities could be solved using methods closely related to those used in magnet problems. SUPERFISH not only calculates the fields but also determines the eigenfrequencies of the cavities. To solve cavity design problems, one uses the codes AUTOMESH, LATI'ICE, SUPERFISH, and uses TEKPLOT to plot the mesh as fields. One additional set of programs, called SUPERFISH outputs (SFOs), was written to calculate auxiliary quantities from the output file produced by SUPERFISH. Radio-frequency structures [for example, drift-tube linacs (DTLs) and radio-frequency quadrupoles (RFQs)] usually result in the need to calculate different auxiliary quantities.
Originally, the programs were written for the CDC 6600 computers. In 1977 when Holsinger left l os Alamos, he converted all the programs to run on the VAX 11/780. He continued to update and maintain the programs until 1982. At that time he transferred the maintenance and distribution responsibility to AT-6 in Los Alamos. The programs have had tremendous popularity since the early '70s, and this has resulted in a proliferation of versions of the codes. The documentation for these codes was adequate but incomplete. Until recently, Los Alamos has had very limited resources for documentation, maintenance, distribution, and consultation services. In October of 1983, the DOE-NP provided financial support with which we have undertaken the writing of a comprehensive user's manual and the standardization of the codes into one version that will run on both the CRAY and the VAX computers. Certain lines of the code can be switched in and out, depending on which computer one is using. The switching is done quickly---requiring only two commands to a text editor. With continued DOE support, we plan to complete the documentation, establish a user's group to direct improvements of the codes, and establish a system for distributing updated versions of the codes and documentation.
The remainder of this paper describes some typical output produced by these programs and mentions some of the features of the documentation.
Magnet Codes
A typical problem in magnet design is the specification of the pole-tip shape and the current strength necessary to produce a uniform field over a given region. Figure 1 is a TEKPLO1 output showing the cross section of a typical H-shaped dipole magnet with field lines for a flat pole tip. Column 3 in Table I lists the magnitude of the field IBI as a function of position in a rectangular region (x = 0 to 2.5 cm, y = 0 to 2.0 cm) at the center of the pole. Column 4 shows the result of exercising the option to automatically adjust the current to produce a speci- result of a MIRT run in which two parameters were varied. One parameter was xjfact and the second was related to the height of a bump at the edge of the pole tip. Figure 2 shows the new pole-tip shape. The parameters were varied, subject to the constraint that the field be uniformly 16 kG in the small circular region, shown in the figure by a dotted line. MIRT will handle much more complicated sets of parameters and constraints.
Cavity Codes
As an example of what SUPERFISH can do, consider the problem of refining the design of a DTL cavity by optimizing the face angle of the drift tube to decrease the gap between drift tubes and thus increase the transit-time factor T. It is assumed that dimensions and shape of the cavity already have been determined in such a way that the TMO10 mode of the cavity is at the frequency of the power source. Table II shows the type of useful numbers that can be obtained from the SUPERFISH output for four different face angles . Although increasing the face angle does increase T, it also increases the maximum electric field Emax, One must balance increased T against the possibTlity of electrical breakdown caused by high fields. The quantity P is the power dissipated in the cavity; Z is the impedance per unit length. The parameter ZT is a measure of cavity efficiency.
Features of the Manual
The Poisson-Group codes are fairly complicated and require some effort on the users' part before they can be mastered. The manual is intended to give a quick introduction to the beginner, to be a useful reference for persons simply needing reminders of how the programs work, and to be an in-depth summary of the theory that went into the writing of the codes. The manual has been divided into three sections: a general introduction, a section for magnet problems, and a section for rf cavities. The codes AUTOMESH, LATTICE, and TEKPLOT are common to both magnet and cavity problems. For the convenience of the reader, each section has its own description of these programs. The sections of the manual can be physically separated without destroying the continuity of each section.
To help the beginner get a general understanding of the codes, we have started each section with a brief surmnary of the theory followed by a simple example. The examples do not demonstrate all the options of the programs. Details of these options are contained in subsequent subsections, which describe the input and output of each program arranged in the sequence used to solve a magnet or cavity problem. 
